Pueraria stracheyi has long been recognized as erroneously placed in the genus Pueraria. Here we examined the history behind this collection, past hypotheses concerning its taxonomic affinities, and morphological and ecological comparisons with Shuteria and Apios carnea, wherein we conclude that Pueraria stracheyi represents a synonym of the latter.
Introduction
Pueraria stracheyi Baker (1876: 198) was described from a single collection made by Sir Richard Strachey, the species' namesake, and Mr. J.E. Winterbottom during their 1848 expedition across the Himalayas (Strachey 1906) . The collection "…was principally made along a line extending through the province of Kumaon, across the Himalaya in a direction generally perpendicular to that of the ranges of mountain of which the chain consists, over a distance of some eighty or ninety English miles. The region traversed passes from South-West to North-East, commencing in the plain of Rohilkhand at an elevation of about 1,000 ft. above the sea-level, through the snowy ranges, following for the most part the customary routes, and terminating in the Tibetan plateau at an altitude of between 14,000 and 15,000 ft. on the upper course of the river Sutlej." Very little is known about this collection. To our knowledge, only one herbarium specimen exists and is found at Kew Herbarium (K) (Fig. 1 ).
Geography
Pueraria stracheyi is annotated as collected from 'Kalimundi', Kumaon province around 7300 ft. This locality information is confirmed in print in the above mentioned catalogue (pg. 50-51; Strachey 1906) . 'Kalimundi' is a locality listed on numerous collections by Strachey & Winterbottom, but is rarely mentioned in any other context and not found in any online gazetteer. A rigorous internet search aimed at determining the geographical placement of "Kalimundi" yielded only two results. The first originates from a random text upload (source unknown) discussing the geographic range of Cupressus tortulosa D. Don ex Lambert (1824: 18) , stating "In north-eastern Kumaun, it occurs along the Kalimundi range, separating the Ramganga from the Gori…" (http://202.41.82.144/rawdataupload/ upload/0105/106/TXT/00000861.txt; accessed on 3 April 2015). The second clue comes from the work of Gibbons & Spanner (2009) during their study of Trachycarpus takil Beccari (1905: 50) in Northern India: "Kalamuni (or Kalimundi) is a steep limestone ridge above Gini Village in Pithoragarh District, over which a small pass road winds between the towns of Girigaon and Munsyari." Using these clues, we were able to determine that the likely location of the collection was along the Munsyari-Thal Road, between Ginni village and Munsyari, a span of about 30 km that encompasses elevations from 6300 feet and above, including the top of the pass at Kalamuni of 9027 ft. This road spans the watersheds that feed the Ramganga and Goriganga rivers and represents a trade route used for centuries by nomadic tribes, herders, and traders to travel between Thal and Munsyari where annual trade fairs were held. Munsyari is near the Goriganga river, is the gateway to the Johar valley of the inner Himalayas, and lies on an ancient salt and trade route that connects Tibet to the Rohilkhand plains of India. It is highly likely that this "customary route" would have been employed by Strachey and Winterbottom during their expedition. A map drawn to illustrate the regions of Strachey's expeditions include this area ( Fig. 2 Don (1834: 159) ; Ericaceae). Strachey (1851: 75) also noted "The peculiarities of the climate, which even in the higher parts of the mountains partakes of a certain share of the extreme heat and wet of the tropics, produce corresponding peculiarities in the features of the vegetation in these more elevated regions. We thus still find a palm (Chamaerops) reaching an elevation of upwards of 8000 feet, a little below which it grows to a height of more than 50 feet in a locality where it is regularly covered with snow every winter." In 2009, Gibbons and Spanner (2009: 98) described a similar forest composition: "While adjacent slopes have long been cleared of any forest, the Kalamuni ridge is still mostly covered by majestic Cupressus torulosa, large evergreen oaks and massive Rhododendron trees. Scattered among them on SW, W and N facing slopes around 2200 m a.s.l. were mostly juvenile Trachycarpus and some mature, reproducing trees." Strachey's Chamaerops was likely Chamaerops fortunei Hooker (1860: tab. 5221 ), the northernmost distributed palm in the world, now known as Trachycarpus fortunei (Hooker) Wendland (1861: 429) as detailed by Gay (1861) . The vegetative accounts of Strachey (1851) and Gibbons and Spanner (2009) , along with the notation of Cupressus torulosa from the above-mentioned website, confirm the unique forest composition of 'Kalimundi' or Kalamuni and help to definitively place the collection locality of Pueraria stracheyi (Fig. 2 ).
Previous Hypotheses concerning Pueraria stracheyi
Other botanists before us have suspected the erroneous alliance of P. stracheyi within the genus Pueraria. In his comprehensive dissertation work on phaseoloid legumes, James A. Lackey completed a detailed review of Pueraria de Candolle (1825: 97), wherein he groups P. stracheyi in his group D, those species that should be removed from Pueraria, stating "The only poor material I have seen resembles a Shuteria." (Lackey 1977) . The only specimen Lackey would have had access to was at the Kew herbarium (K), the same sheet referred to as the holotype of P. stracheyi by van der Maesen (1985) who excluded it from Pueraria based on Lackey's hypothesis (see Plate 30 of van der Maesen (1985) for a photograph of the specimen). Lackey suggests it to be a species of Shuteria Wight & Arnott (1834: 270) , a genus of 5-6 species (Sa and Gilbert 2010a; Thuan 1972) . That said, Lackey gives no clue as to why he hypothesizes this or any indication of which Shuteria species it most resembles. From our study of Shuteria, the only possible species Lackey could have thought on was Shuteria hirsuta Baker (1876: 198) , a species described by Baker in the same volume as Pueraria stracheyi (1876: 182) . This is the only Shuteria species that has flowers larger than 1 cm with ovate-acuminate leaves. The one poor specimen of P. stracheyi available to Lackey superficially resembles S. hirsuta in its leaves and large flowers, and yet, P. stracheyi is better described as having obovate-oblong to oblong leaves (vs. ovate leaves with acuminate apex in S. hirsuta) that are commonly caudate (vs. acuminate in S. hirsuta) with flowers greater than 1.5 cm long (rarely exceeding 1.2 cm in S. hirsuta). The holotype of Pueraria stracheyi clearly differs from S. hirsuta in flower size, inflorescence length, flower color, keel shape, and other morphological features (Table 1 ; see Appendix 1 for specimens examined). Here, we reject the assertion that P. stracheyi is a Shuteria species. 
Similarities to Apios carnea
A key feature that stands out on the holotype of Pueraria stracheyi (Fig. 1) is the distinct curvature of the flowers in bud. Author A.N. Egan first saw flower buds with a similar shape whilst collecting legumes in Thailand in 2013 where she collected Apios carnea (Wallich 1830: 50) Bentham ex Baker (1876: 188) . The same distinct curvature was observed by author B. Pan during his collection of Apios carnea in Menghai County, Yunnan, China, a photograph of which is shown in Figure 3 . Upon further investigation, both authors concluded that P. stracheyi is actually an Apios. In the same volume where he described P. stracheyi, Baker also described Apios carnea, therein attributed to Bentham. Apios Fabricius (1759: 176 ) is a genus of about eight species. Like a number of other East Asian genera, Apios has a disjunct distribution with six species in East Asia and two species endemic to North America (Sa and Gilbert 2010a).
Apios is easily distinguished by its large, usually strongly curved keel with highly reduced wing petals relative to the standard and keel petals. It also has a curved staminal column with a circular style. These features coupled with leaves having (3-)5-9 leaflets place the genus as somewhat uncharacteristic within Phaseoleae. Phylogenetically, Apios is suggested to be the sister to remaining phaseoloid legumes (Egan et al, unpublished data) . Apios carnea is distinct from its Asian congeners by having red, reddish purple, or orange flowers coupled with leaflets longer than 5 cm (Sa and Gilbert 2010b) . In addition, it is the only Asian species with inflorescences commonly longer than 30 cm (B. Pan, personal observations; Sa and Gilbert, 2010b) . Apios carnea shares similar flower color with its American congeners, A. americana Medikus (1787: 355) and A. priceana B.L. Robinson (1898: 451) , but is differentiated by its longer calyx lobes: the top two fused calyx lobes are 4-5 mm long in A. carnea whereas the American species exhibit a top calyx lobe that is almost truncate, with a length of less that 1 mm (Woods 2005) . The longer calyx lobes are markedly evident in Figure 3 . Furthermore, A. carnea has a long, lax inflorescence that often exceeds 30 cm whilst those of A. priceana and A. americana are densely flowered with inflorescence lengths usually less than 16 cm long. The holotype of Pueraria stracheyi (Fig. 1) fits well within the description of Apios carnea. Although the flowers on the holotype are not quite open, the largest shows the distinctly curved keel petal (Fig. 1) . Pueraria stracheyi is described as being a scandent herb with red flowers that was found flowering in August (Strachey 1906) , a description that fits perfectly with that of Apios carnea (Sa and Gilbert 2010b) . Pueraria stracheyi shares a number of leaf features with Apios carnea, including obovate-oblong leaflets with a caudate apex and darker green coloration above with a paler coloration below (Table 1 ). In addition, flower features also unite the two: P. stracheyi has a flower length exceeding 2 cm, pedicel length of 5 mm, a calyx of ~1 cm with distinct calyx lobes, the upper two lobes entirely connate, 4-5 mm long, the shorter, lateral lobes deltoid, 2-3 mm, and the lower lobe lanceolate, 4-6 mm long. Lastly, according to collection records collated by the Global Biodiversity Information Facility (www.gbif.org), Apios carnea is distributed throughout southeast Asia and is prevalent across the Himalayas. The collection that was later described as Pueraria stracheyi fits easily into the range described for Apios carnea (Fig. 4) . The conglomeration of matching features leaves no doubt that P. stracheyi is actually Apios carnea. We here designate Pueraria stracheyi as a synonym of Apios carnea. A key to species is also presented. 
